Introduction {#section1-1178632920911061}
============

Chronically elevated stress levels have been shown to noticeably contribute to the progress of several somatic and mental disorders,^[@bibr1-1178632920911061],[@bibr2-1178632920911061]^ and increased utilization of primary care.^[@bibr3-1178632920911061]^ The total estimated costs for work-related stress alone account for up to hundreds of millions of US dollars across Western countries.^[@bibr4-1178632920911061]^ More remarkably, population-wide costs of psychological distress can be twice as high as for major depressive disorder.^[@bibr5-1178632920911061]^ Stress coping programs are often provided in occupational settings like workplaces.^[@bibr6-1178632920911061]^ Studies indicate long-term effectiveness of occupational stress management interventions on stress reactivity and the prevention of mental health problems.^[@bibr7-1178632920911061],[@bibr8-1178632920911061]^ By contrast, there are individual self-help and group stress management programs, but the utilization of face-to-face psychological programs is often limited due to several barriers, such as limited availability or inconvenient access.^[@bibr9-1178632920911061]^ Another drawback for the uptake of self-help services is lacking match with individual needs, competences, and interests, which can be addressed by providing users compatible choices.^[@bibr10-1178632920911061]^ Electronic mental health (e-mental health) services that can be provided via websites, mobile health applications (mHealth apps) or a combination of traditional and digital delivery modes have been suggested for the population-wide dissemination of interventions for the prevention of mental disorders.^[@bibr11-1178632920911061][@bibr12-1178632920911061]-[@bibr13-1178632920911061]^

Digital prevention programs for stress coping {#section2-1178632920911061}
---------------------------------------------

Several studies confirmed the efficacy of online (Internet-based or mobile stand-alone) and blended stress management programs across several populations,^[@bibr14-1178632920911061],[@bibr15-1178632920911061]^ including employees.^[@bibr16-1178632920911061],[@bibr17-1178632920911061]^ Blended stress management interventions combine face-to-face guidance with digital self-help components and can either use an integrated or sequential (stepped) approach that may reach more populations than stand-alone programs.^[@bibr18-1178632920911061]^ Yet, evidence-based eHealth programs are seldom publicly accessible.^[@bibr19-1178632920911061]^ Also, the implementation of e-mental health into primary care is not advanced.^[@bibr20-1178632920911061]^ Limited availability is also an issue for blended mental health programs that are currently mainly tested with patient populations.^[@bibr18-1178632920911061]^ Potentially, organizational efforts for blended formats make them currently unattractive for providers of individual self-help programs in primary prevention. In contrast, there are countless mental health apps openly available for smartphone users, but most are of dubious quality^[@bibr21-1178632920911061]^ or fail to meet relevancy criteria for stand-alone stress management interventions.^[@bibr15-1178632920911061]^ These conditions can make it difficult for citizens to find suitable, high-quality e-mental health services for stress management and prevention purposes.

Several European countries like Germany cover the costs of preventive health services by public financing.^[@bibr22-1178632920911061]^ In Germany, 85% to 87% of citizens (about 70 million) have statutory health insurance.^[@bibr23-1178632920911061],[@bibr24-1178632920911061]^ Cost reimbursement or subsidy of individual-based prevention courses (80%-100%) that are approved by the central certification unit for prevention for all members require regular participation, which can be hardly attainable for populations like shift workers. According to an official prevention report, in 2018, the vast majority of utilized individual-based primary prevention courses (by nearly 1.7 million members) targeted physical activity (69%), while only 28% addressed stress coping (with 90% relaxation courses).^[@bibr25-1178632920911061]^

To increase the utilization rates and access to primary prevention, the German National Association of Statutory Health Insurance has extended their certification guidelines from traditional face-to-face to digital prevention using information and communication technology (ICT-based self-help), including stand-alone online courses, webinars, and blended formats.^[@bibr26-1178632920911061]^ Certifiable online or blended multimodal stress coping programs must adhere to several established quality criteria, such as professional guidance, proof of effectiveness, and assurance of data security.^[@bibr26-1178632920911061]^ A search in the database of the German central certification unit revealed over 30 certified online stress coping programs in early 2020 (c.f., <https://www.zentrale-pruefstelle-praevention.de/>).

Now that the preconditions for the population-wide dissemination of digital stress prevention programs exist, their efficient adoption by insured persons becomes the next challenge. Compared to interventions with acute effects, preventive innovations usually tend to diffuse relatively slowly based on the delayed reward after adoption.^[@bibr27-1178632920911061]^ In countries being still early underway to implement e-mental health services into healthcare, such as Germany, Spain, or Switzerland,^[@bibr28-1178632920911061]^ little is known about individual facilitators of their uptake.

Determinants of the acceptance of digital stress prevention programs {#section3-1178632920911061}
--------------------------------------------------------------------

To assess early forms of eHealth acceptance, regardless of user experience, the Unified Theory of Acceptance and Use of Technology (UTAUT^[@bibr29-1178632920911061]^) offers an established framework. In the UTAUT, acceptance is operationalized as the behavioral intention to use technology. Intentions have been demonstrated to predict technology use in various application fields,^[@bibr30-1178632920911061]^ including the use of e-mental health services, at least when the specific health technology, context, and target population are considered.^[@bibr31-1178632920911061]^ According to the behavior change model for Internet interventions,^[@bibr32-1178632920911061]^ user characteristics such as demographic background, health status, personality traits, and attitudes and beliefs can serve as predictors of intervention outcomes or be used for tailoring of program contents to users' needs.

Regarding socio-demographic determinants, a systematic review^[@bibr33-1178632920911061]^ found that societal status and female gender were associated with the increased use of prevention and health promotion services. Furthermore, more favorable views on e-mental health services were identified among women and for higher education levels.^[@bibr34-1178632920911061][@bibr35-1178632920911061]-[@bibr36-1178632920911061]^ Some studies also demonstrated a positive influence of younger age^[@bibr31-1178632920911061],[@bibr34-1178632920911061],[@bibr36-1178632920911061]^ and time spent online or health-related Internet use^[@bibr37-1178632920911061][@bibr38-1178632920911061]-[@bibr39-1178632920911061]^ on the acceptance of e-mental health services.

As an overall evaluative judgment on the attributions of a psychological object (eg, ranging from harmful to helpful), attitudes represent a well-studied antecedent of behavioral intentions and behavior.^[@bibr40-1178632920911061]^ A positive influence of favorable attitudes on consumers' technology acceptance has been shown across a broad range of innovations,^[@bibr41-1178632920911061]^ e-mental health treatment services^[@bibr34-1178632920911061],[@bibr42-1178632920911061]^ and mHealth apps.^[@bibr43-1178632920911061]^ Since negative attitudes can be more powerful barriers for help-seeking behavior than structural barriers,^[@bibr31-1178632920911061],[@bibr44-1178632920911061]^ it is important to note that negative views on e-mental health services may be improved by providing consumers with tailored information material.^[@bibr42-1178632920911061],[@bibr45-1178632920911061]^

Another individual determinant of the acceptance of eHealth self-help services may be openness to experience,^[@bibr46-1178632920911061]^ which involves the degree of favoring novelty and active, reflective seeking of varied experience in broad areas of life.^[@bibr47-1178632920911061]^ While openness was linked to healthcare decision-making,^[@bibr48-1178632920911061]^ engagement in coping strategies,^[@bibr49-1178632920911061],[@bibr50-1178632920911061]^ and the acceptance of self-management apps for chronic illness,^[@bibr46-1178632920911061]^ it remains unclear whether open-minded people are also rather inclined to use e-mental health services. In a recent Finnish study, Ervasti et al^[@bibr51-1178632920911061]^ found no significant association between openness and interest in using stress management apps among university students. A potential reason may be that students are usually digital natives, for whom apps are nothing new, and therefore this trait played a subsidiary role. On a population level, though, openness to experience may predict who is ready to try digital prevention programs. This assumption is supported by the Diffusion of Innovation (DOI) theory,^[@bibr52-1178632920911061]^ according to which the minority of innovators and early adopters are characterized as well-informed about the innovation and socioeconomically privileged. To date, early adopters most likely also represent the minority in countries like Germany, given the low public awareness of e-mental health.^[@bibr37-1178632920911061],[@bibr38-1178632920911061],[@bibr53-1178632920911061]^ Hence, openness may explain individual differences in innovation adoption and help to tailor health messages.

In contrast to relatively stable personality traits, intervention preferences, mental health states and needs can vary and be driven by current stress and coping appraisals. According to the Protection Motivation Theory (PMT^[@bibr54-1178632920911061]^), threat appraisals (ie, perceived severity and vulnerability) and coping appraisals on the recommended behavior change influence individual reactions to messages regarding primary prevention and health promotion. Perceived stress may shift one's attention toward related harms caused by chronic or excessive strain and the need for support. Stress is often assessed as an unspecific indicator of symptom severity and was found to be associated with intentions to use e-mental health services,^[@bibr31-1178632920911061],[@bibr55-1178632920911061]^ including a higher interest in using mHealth apps for stress management.^[@bibr51-1178632920911061]^

From a public health perspective, there is a high potential of using digital prevention of mental disorders, especially regarding otherwise than online hard to reach populations like young adults and people perceiving stigma with a preference for online activities.^[@bibr56-1178632920911061]^

Preferences for delivery modes of stress prevention programs {#section4-1178632920911061}
------------------------------------------------------------

Matching preferences for delivery modes of mental health services with individual needs---instead of a "one size fits it all" approach---could improve the uptake of self-help digital interventions.^[@bibr34-1178632920911061],[@bibr53-1178632920911061]^ and engagement in blended interventions.^[@bibr57-1178632920911061]^ In recent years, research pointed to a public preference for face-to-face over e-mental health treatment services.^[@bibr39-1178632920911061],[@bibr36-1178632920911061],[@bibr58-1178632920911061]^ Regarding health promotion and prevention, studies from Germany so far indicated a low-moderate interest in using e-mental health or mHealth interventions for dealing with psychological stress in patients^[@bibr31-1178632920911061]^ and the general population.^[@bibr37-1178632920911061]^ As a proposed combination of the advantages of online and face-to-face modalities, blended interventions are becoming increasingly popular among healthcare professionals.^[@bibr59-1178632920911061]^ Accordingly, a survey^[@bibr28-1178632920911061]^ of the E-COMPARED project revealed a greater preference for blended compared to standalone digital treatments for depression among stakeholders of e-mental health implementation in Europe.

To conclude, preferences and determinants of the acceptance of certified digital stress prevention programs among adults remain uncertain. This study aims at addressing this knowledge gap with first insights that are transferable to several countries being underway to establish or implement quality-approved e-mental health in primary prevention.

Objective {#section5-1178632920911061}
---------

The aim of this study was (1) to assess trait- and state-related determinants of the acceptance of certified digital stress management programs (behavioral use intention) and (2) to explore preferences for delivery modes (in terms of the willingness to use online programs in comparison to face-to-face and blended formats) among adult members of statutory health insurance companies in Germany. We assumed statistically significant positive influences of attitudes, openness to experience and perceived stress on the acceptance of digital stress management programs after controlling for the influence of socio-demographic variables and time spent online. In addition, we expected a preference for face-to-face over online and blended formats for stress coping interventions.

Methods {#section6-1178632920911061}
=======

Study design and data collection {#section7-1178632920911061}
--------------------------------

Data for this cross-sectional study with a multi-construct 45-item survey were collected anonymously between May 23, and June 9, 2019, using Unipark software (Enterprise Feedback Suite \[EFS\], Questback) and paper-and-pencil questionnaires.

The study information involved plain explanations on certified stress management programs following the German prevention guidelines to establish a common understanding. In Germany, statutory health insurance funds are responsible for health promotion and disease prevention, as regulated by the §20 Social Code Book V.^[@bibr60-1178632920911061]^ These guidelines adhere to internationally established quality criteria for prevention and eHealth programs. A search in the database of the central certification unit for online stress coping programs using the websites of the two largest health insurances ("Techniker Krankenkasse," and "Barmer," finally on January 23, 2020) revealed over 30 certified stand-alone interventions (k = 35, k = 34, respectively) but no blended formats. About 20 stand-alone online courses focused on multimodal stress management and mindfulness, while the remaining involved hatha yoga and relaxation programs. Although statutory health insurance has to ensure universal coverage with a broad range of benefits, citizens have a free choice between more than 100 competing statutory funds.^[@bibr61-1178632920911061]^ Thus, different health insurances provide a search mask for centrally certified courses on their websites. Besides this, health insurances offer digital programs exclusively for members, and therefore the number of hits can vary.

In our study, we introduced and consistently used the umbrella term "online stress coping program" for Web- and App-delivered formats for pragmatic reasons. The average completion time was 15 minutes. This study was approved by the research ethics committee of the Faculty of Psychology at the University of Hagen, Germany (Ref. No. EA_85_2019).

Participants and recruitment {#section8-1178632920911061}
----------------------------

Using convenience sampling, self-selected members of German statutory health insurances over the age of 18 years who gave informed consent (either written or online) were recruited via posts on social media websites like Facebook and personal contacts. A priori power analysis using G\*Power,^[@bibr62-1178632920911061]^ version 3.1.92, for multiple linear regression (*R*^2^ increase, max. 7 predictors) was conducted under the assumption of detecting at least moderate effect (f^2^ = 0.15, power = .95, alpha = .05), which we decided based on similar research.^[@bibr31-1178632920911061]^ The calculated minimum sample size was N = 153. An information sheet on how to find available certified stress management programs was offered as compensation for participation.

Measures {#section9-1178632920911061}
--------

### Primary outcome: determinants of acceptance of digital stress management programs {#section10-1178632920911061}

Based on the German adaption of the UTAUT measure^[@bibr29-1178632920911061]^ to Web-based aftercare by Hennemann et al,^[@bibr31-1178632920911061],[@bibr38-1178632920911061]^ we assessed the acceptance of digital stress coping programs with the 3-item scale "behavioral use intentions" on a 5-point Likert-type scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). We only replaced the term "aftercare"^[@bibr31-1178632920911061]^ with "stress coping program": (1) "I would like to try an online stress coping program," (2) "I would use an online stress coping program," and (3) "An online stress coping program would be worth paying for." Cronbach's alpha was good in our study (α = .87) according to Cohen's criteria,^[@bibr63-1178632920911061]^ and comparable to reliability scores reported by Hennemann et al.^[@bibr38-1178632920911061]^

To assess cognitive attitudes, we adapted the 17-item E-Therapy Attitudes Measure (ETAM)^[@bibr53-1178632920911061]^ from online therapies to stress coping programs under the supervision of the test author ([Supplementary material, Table S1](http://journals.sagepub.com/doi/suppl/10.1177/1178632920911061)). After reading information on face-to-face and online stress management programs, participants were instructed to indicate their agreement with each statement on a 5-point rating scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). Cronbach's alpha was excellent in our study (α = .90), like in prior work using the original measure.^[@bibr53-1178632920911061]^

We used the Big-Five Test (B5 T) by Satow^[@bibr64-1178632920911061]^ to assess openness to experience with 10 heterogeneous items on a 4-point rating scale ranging from 1 ("fully disagree") to 4 ("fully agree"). Cronbach's alpha in our study was acceptable (α = .73) for a personality measure and equivalent to the score reported in the B5 T-manual.^[@bibr64-1178632920911061]^

Furthermore, we used the German 10-item version of the Perceived Stress Scale by Klein et al,^[@bibr65-1178632920911061]^ (PSS-10) to assess the overall frequency of stress perceptions in the past 2 weeks on a 5 point-Likert-type scale ranging from 1 ("never") to 5 ("very often"). The survey software we used does not include the number zero in scales so that we transferred the scale to the original response format of 0 to 4 for descriptive analysis (total score). Cronbach's alpha was good in our study (α = .86), and comparable to the validation study^[@bibr65-1178632920911061]^ (α = .84).

As categorical control variables (see, [Table 1](#table1-1178632920911061){ref-type="table"}), we assessed gender (3 options, dummy coded), age group (7 options, dummy coded), highest educational attainment (9 options), and time spent online (5 options).

###### 

Sample characteristics (N = 171).

![](10.1177_1178632920911061-table1)

  Characteristic                                                                    No. (%)
  --------------------------------------------------------------------------------- ------------
  Gender^[a](#table-fn1-1178632920911061){ref-type="table-fn"}^                     
   Female                                                                           113 (66.1)
   Male                                                                             57 (33.3)
   Other                                                                            1 (0.6)
  Age group^[b](#table-fn2-1178632920911061){ref-type="table-fn"}^                  
   18-19                                                                            2 (1.2)
   20-29                                                                            33 (19.3)
   30-39                                                                            65 (38.0)
   40-49                                                                            35 (20.5)
   50-59                                                                            27 (15.8)
   60-69                                                                            9 (5.3)
   70 or older                                                                      0 (0)
  Education level attained^[c](#table-fn3-1178632920911061){ref-type="table-fn"}^   
   No school certificate                                                            0 (0)
   Basic or secondary school                                                        14 (8.2)
   Higher school education                                                          25 (14.8)
   Apprenticeship (vocational training)                                             38 (22.2)
   Mastercraftsman qualification                                                    2 (1.2)
   University or college degree (Bachelor level)                                    37 (21.6)
   University or college degree (Master level)                                      43 (25.1)
   Postgraduate or postdoctoral degree                                              7 (4.1)
   Other qualification                                                              5 (2.9)
  Time spent online                                                                 
   More than 6 hours per day (daily)                                                24 (14.0)
   Between 3 and 6 hours per day (daily)                                            72 (42.1)
   Less than 3 hours per day (daily)                                                62 (36.3)
   Several times per week                                                           11 (6.4)
   Less than several times per week                                                 2 (1.2)

Gender was dummy coded for further analysis (0 = female, 1 = male).

Age group (0 = 18-39 years, 1 = 40 years or older) was dummy coded for further analyses.

Education level refers to the German education system.

### Secondary outcome: preferences for delivery modes {#section11-1178632920911061}

We operationalized the strength of preference for delivery modes as the willingness to use face-to-face, online and blended formats of stress coping programs using a 4-point response scale ranging from 1 ("strong agreement") to 4 ("strong disagreement") to avoid a central tendency. Based on prior research,^[@bibr66-1178632920911061],[@bibr67-1178632920911061]^ we constructed three items: "In case of a high perceived stress load together with the need for support for health-related purposes, I would utilize . . ." (1) ". . . online stress coping programs (e-mental health services).," (2) ". . . on-site online stress coping courses." (ie, face-to-face), or (3) ". . . blended learning stress coping courses (a combination of online units with face-to-face components)."

Statistical analysis {#section12-1178632920911061}
--------------------

Study dropouts were completely excluded. Participants meeting exclusion criteria were automatically screened out by the survey software. All other data sets of participants with informed consent and valid data were considered for data analysis. Statistical tests for significance (alpha level of .05) were performed using IBM SPSS, version 25.0 (IBM Analytics). As a convention for classifying effect sizes and Cronbach's alpha reliability, we refer to Cohen's criteria.^[@bibr63-1178632920911061]^

Pairwise deletion (available case approach within completed data sets) was conducted in the event of less than 5% of data sets having at least one missing value per scale, instead of multiple imputations. We classified mean and total scores ([Table 2](#table2-1178632920911061){ref-type="table"}) based on face validity for the non-diagnostic scales, including the PSS-10^[@bibr65-1178632920911061]^ (range: 0-40; total score in the German validation study: M = 12.57, SD = 6.42), for which cut-off scores exist,^[@bibr65-1178632920911061]^ the ETAM^[@bibr53-1178632920911061]^ (range: 1-5; mean score, low = 1-2.49, moderate = 2.5-3.49, and high = 3.5-5), and the UTAUT subscale on acceptance^[@bibr31-1178632920911061]^ (behavioral use intention; low = 1-2.34, moderate = 2.35-3.67, and high = 3.68-5^[@bibr31-1178632920911061]^). We evaluated openness as an average based on the B5 T manual (ie, M = 29.75, SD = 4.63, range: 11-40).^[@bibr64-1178632920911061]^

###### 

Descriptive data and correlation analysis between mean values of metric variables for the assessment of determinants of acceptance of certified digital stress coping programs (N = 171).

![](10.1177_1178632920911061-table2)

  Variable                                                                                   Descriptive data   Correlation *r*^[a](#table-fn5-1178632920911061){ref-type="table-fn"}^                                                                                                                             
  ------------------------------------------------------------------------------------------ ------------------ ------------------------------------------------------------------------ ------------------------------------------------------------ ------------------------------------------------------------ ------------------------------------------------------------
  Acceptance (UTUAT)^[c](#table-fn7-1178632920911061){ref-type="table-fn"}^                  2.76 (1.16)        8.28 (3.47), 3-15                                                        .21^[a](#table-fn5-1178632920911061){ref-type="table-fn"}^   .20^[a](#table-fn5-1178632920911061){ref-type="table-fn"}^   .67^[a](#table-fn5-1178632920911061){ref-type="table-fn"}^
  Predictors                                                                                                                                                                                                                                                                                                       
  1\. Openness to experience (B5 T)^[d](#table-fn8-1178632920911061){ref-type="table-fn"}^   2.80 (0.42)        27.98 (4.23) 16-37                                                       --                                                           --.14                                                        .09
  2\. Perceived Stress (PSS-10)^[e](#table-fn9-1178632920911061){ref-type="table-fn"}^       2.29 (0.60)        22.94 (6.01) 5-35                                                                                                                     --                                                           .20^[c](#table-fn7-1178632920911061){ref-type="table-fn"}^
  3\. Attitudes (ETAM)                                                                       2.98 (0.75)        50.64 (12.76) 17-77                                                                                                                                                                                --

Abbreviations: B5 T, Big-Five Test; ETAM, E-therapy attitudes measure; PSS, Perceived Stress Scale.

Significant, *P* \< .05.

Total score (sum score).

Dependent variable (scale: behavioral use intention); UTAUT = Unified Theory of Acceptance and Use of Technology.

B5 T = Big-5-Test (subscale).

PSS-10 = Perceived Stress Scale, 10 items, transferred from a scale ranging from 1-5 to the original scale ranging from 0-4 for descriptive analyses only (scores for the scale we used all analyses was 1-5; mean score: M = 2.71, SD = 0.60; total score: M = 27.06, SD = 6.01; range: 15-45).

Before analysis, we checked the data for violations of assumptions for parametric tests. The selection and successive order of predictors of acceptance for the hierarchical regression analysis (inclusion method for entering variables per block) were based on theoretical considerations,^[@bibr32-1178632920911061],[@bibr40-1178632920911061],[@bibr68-1178632920911061]^ empirical research,^[@bibr38-1178632920911061],[@bibr53-1178632920911061],[@bibr66-1178632920911061]^ and significant zero-order correlation analyses: (1) socio-demographic variables and time spent online (control variables), (2) openness to experience (trait), (3) stress perceptions (health state), and (4) attitudes toward digital stress coping programs (e-mental health-specific judgment). Beta-weights and increases in variance explained (*R*^2^ change) in acceptance were inspected per step, after having accounted for the incremental influence of other predictors.

Preferences for service delivery modes (online, face-to-face, and blended) were analyzed using paired t-tests at a significance level of .05 (in case of variance homogeneity).

Results {#section13-1178632920911061}
=======

Descriptive and preliminary analyses {#section14-1178632920911061}
------------------------------------

### Participants {#section15-1178632920911061}

The final sample consisted of N = 171 participants ([Table 1](#table1-1178632920911061){ref-type="table"}). Out of initially 181 data sets (n = 139 online, n = 42 paper-and-pencil), we excluded n = 10 due to withdrawal of consent (n = 2), statement of no serious participation (n = 1), and at least one missing value on per scale for computing scores (n = 7). Screening for outliers, based on DfBeta, and DfFIT/DfFITS (\<1), and Cook's distance (.000-.114), resulted in no further exclusions.

### Preliminary analysis {#section16-1178632920911061}

Based on significant correlations with acceptance, we included the five predictors age group (dummy-coded, Spearman's rho = -.23, *P* = .002) and time spent online (rho = -.25, *P* = .001) in block 1/step 1 (control variables), openness to experience (r = .21, *P* = .007) in step 2, perceived stress (r = .20, *P* = .008) in step 3, and attitudes toward digital stress coping programs (r = .67, *P* \< .001) in the last step 4 in the hierarchical regression model. Gender (dummy-coded, rho = -.06, *P* = .448) and education level (rho = .01, *P* = .858) were excluded from further analysis.

[Table 2](#table2-1178632920911061){ref-type="table"} shows descriptive data and bivariate Pearson's correlations between the mean scores of metric variables. All considered scores were classified as having a modest magnitude, except for the moderately high scores of the PSS. Further significant correlations between metric and categorical predictors of acceptance were found for attitudes with online time (rho = .23, *P* = .002), for openness with education level (rho = .37, *P* \< .001) and for perceived stress with both education level (rho = -.17, *P* = .025) and gender (rho = -.16, *P* = .036).

Main results {#section17-1178632920911061}
------------

### Determinants of the acceptance of digital stress management programs {#section18-1178632920911061}

Hierarchical regression analysis ([Table 3](#table3-1178632920911061){ref-type="table"}) showed that the included variables explained 50% of the variance in acceptance, *R*^2^ = .50, adjusted *R*^2^ = .49, F~(1,165)~ = 107.00, *P* \< .001. Both control variables explained 8% of the variance in step 1 (*R*^2^ = .08, *P* = .001, f^2^ = .09). Openness to experience lead to an incremental increase of explained variance of 4% in step 2 (∆*R*^2^ = .04, *P* = .006, f^2^ = .04), perceived stress contributed further 6% incremental increase in step 3 (∆*R*^2^ = .06, *P* = .001, f^2^ = .06; steps 1-3 each with small effect sizes), and finally, attitudes added further 32% of explained variance in step 4 (∆*R*^2^ = .32, *P* \< .001, large effect size of f^2^ = .47).

###### 

Results of the hierarchical regression analysis on determinants of the acceptance of digital stress coping programs (N = 171).

![](10.1177_1178632920911061-table3)

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Steps and predictors                                                                *b* ^[a](#table-fn10-1178632920911061){ref-type="table-fn"}^   SE *(b)*   β^[b](#table-fn11-1178632920911061){ref-type="table-fn"}^        *P* ^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^
  ----------------------------------------------------------------------------------- -------------------------------------------------------------- ---------- ---------------------------------------------------------------- --------------------------------------------------------------
  *Step 1 (background/control variables)*\                                            10.43                                                          0.77                                                                        
  (Constant)                                                                                                                                                                                                                     

   Age group^[d](#table-fn13-1178632920911061){ref-type="table-fn"}^                  --1.26                                                         0.55       --0.18^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^   .025

   Time spent online                                                                  0.68                                                           0.32       0.17^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     .036

  *R*² (control variables) = .08 (*P* = .001)                                                                                                                                                                                    

  Step 2 (*+* trait/openness to experience)\                                          5.50                                                           1.91                                                                        
  (Constant)                                                                                                                                                                                                                     

   Age group^[d](#table-fn13-1178632920911061){ref-type="table-fn"}^                  --1.41                                                         0.55       --0.20^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^   .011

   Time spent online                                                                  0.57                                                           0.39       0.14                                                             .078

   **Openness to experience**                                                         0.17                                                           0.06       0.21^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     .006

  ∆*R*² (+ openness) = .04 (*P* = .006)                                                                                                                                                                                          

  Step 3 (*+* state/perceived stress)\                                                0.99                                                           2.28                                                                        
  (Constant)                                                                                                                                                                                                                     

   Age group^[d](#table-fn13-1178632920911061){ref-type="table-fn"}^                  --1.49                                                         0.53       --0.21^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^   .005

   Time spent online                                                                  0.58                                                           0.31       0.14                                                             .065

   Openness to experience                                                             0.20                                                           0.06       0.24^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     .001

   **Perceived stress**                                                               0.14                                                           0.04       0.24^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     .001

  ∆*R*² (+ stress) = .06 (*P* = .001)                                                                                                                                                                                            

  *Step 4 (+* *attitudes)*^[e](#table-fn14-1178632920911061){ref-type="table-fn"}^\   --5.01                                                         1.87                                                                        
  (Constant)                                                                                                                                                                                                                     

   Age group^[d](#table-fn13-1178632920911061){ref-type="table-fn"}^                  --1.10                                                         0.42       --0.16^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^   .009

   Time spent online                                                                  0.08                                                           0.25       0.02                                                             .739

   Openness to experience                                                             0.14                                                           0.05       0.17^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     .003

   Perceived stress                                                                   0.06                                                           0.03       0.11                                                             .068

  **Attitudes toward e-mental health**                                                0.17                                                           0.02       0.61^[c](#table-fn12-1178632920911061){ref-type="table-fn"}^     \<.001

  ∆*R*² (+ attitudes) = .32 (*P* \< .001)                                                                                                                                                                                        

  *Total R² (full model)* *=* .*50 (P* *\<* .*001*)                                                                                                                                                                              
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

b = unstandardized regression coefficient.

ß = standardized beta-weight.

Significant, *P* \< .05.

Dummy-coding for age category was performed for age between 18 and 39 years (value = 0) and age 40 years or older (value = 1).

Attitudes toward digital stress coping programs in terms of an e-mental health-specific judgment.

As shown in [Table 3](#table3-1178632920911061){ref-type="table"}, in the final model (step 4), age under 40 years (β = -0.16, *P* = .009), higher openness to experience (β = 0.17, *P* = .003), and positive attitudes (β = 0.61, *P* \< .001) showed a significant incremental predictive performance in the acceptance of digital stress coping programs. Time spent online became insignificant after adding openness in step 2 and remained so in step 4 (β = -0.02, *P* = .739). Perceived stress lost its significant predictive performance after accounting for the influence of attitudes in step 4 (β = 0.11 *P* = .068; vs β = 0.24 in step 3, *P* = .001).

### Preference for delivery modes {#section19-1178632920911061}

Participants rather agreed (min = 1, max = 4) with the statement that they would use preventive face-to-face stress coping programs (M = 2.96, SD = 0.76), and were less supportive toward using blended (M = 2.70, SD = 0.83) and online (M = 2.54, SD = 0.83) programs.

Paired t-tests showed that face-to-face was significantly preferred over online, t~(170)~ = 5.23, *P* \< .001; Mean~diff~ = 0.43, *SD* = 1.07, SE = 0.08, 95% confidence interval (CI) \[0.27,0.59\]; Cohen's *d* = 0.40, and blended delivery mode, t~(170)~ = 4.06, *P* \< .001; Mean~diff~ = 0.27, *SD* = 0.87, *SE* = 0.07, 95% CI \[0.14,0.40\]; Cohen's *d* = 0.33, both with small effect sizes. In direct contrast, blended was also preferred over online delivery, t~(170)~ = 2.47, *P* = .014; Mean~diff~ = 0.16, *SD* = 0.84, *SE* = 0.06, 95% CI \[0.03,0.28\], Cohen's *d* = 0.19.

Regarding the determinants of acceptance, positive attitudes were significantly associated with a preference for online (r = .68, *P* \< .001) and blended (r = .33, *P* \< .001), but not with face-to-face delivery mode (r = -.12, *P* = .120). Online preference was associated with higher perceived stress (r = .22, *P* = .004) and blended preference with younger age (r = -.16, *P* = .032). No further significant associations were identified (all *P* \> .05).

Discussion {#section20-1178632920911061}
==========

As one of the first of its kind, this study explored determinants the individual acceptance of certified digital stress management programs and preferences for service delivery modes among statutory insured adults in Germany.

Main findings {#section21-1178632920911061}
-------------

Consistent with international research^[@bibr39-1178632920911061],[@bibr69-1178632920911061]^ as well as earlier studies from Germany with inpatients^[@bibr31-1178632920911061],[@bibr70-1178632920911061]^ and employees,^[@bibr38-1178632920911061]^ our main findings point to a low-to-moderate acceptance of e-mental health programs for preventing or managing psychological stress. An explanation might be that the public acceptance of e-mental health services depends on the stage of their dissemination in everyday life, which can differ in terms of familiarity with such programs, public knowledge, eHealth literacy or subjective norms.^[@bibr32-1178632920911061]^ Although the digitalization in German healthcare, like in many other countries, has recently begun to speed up through health policy (eg, "Digital Health Care Act"^[@bibr71-1178632920911061]^), it should be noted that the process of diffusion of innovation requires a prolonged period.^[@bibr27-1178632920911061]^ As one strategy to expedite this process for preventive innovations, Rogers^[@bibr27-1178632920911061]^ suggested, for example, to alter perceived attributes of the innovation (eg, by pointing out its advantages) through information campaigns. Hence, it appears necessary to educate the public and health professionals about digital preventive mental health interventions through multiple channels of impactful stakeholders like health insurance companies, reputable associations, healthcare providers, workplaces, and universities.^[@bibr11-1178632920911061]^

### Determinants of the acceptance of digital stress management programs {#section22-1178632920911061}

As expected, attitudes were confirmed as the strongest predictor of acceptance of digital stress prevention interventions, which has been previously mainly investigated for e-mental health treatments.^[@bibr42-1178632920911061],[@bibr67-1178632920911061]^ Besides this, the positive influence of attitudes on the acceptance of e-mental health for stress coping is consistent with prior work showing a similar strong association of attitudes and the UTAUT-predictor performance expectancy.^[@bibr55-1178632920911061]^ This finding also corresponds to the construct of response efficacy the PMT^[@bibr54-1178632920911061]^ (in our case, the expected effectiveness of online stress coping programs), which is a component of the coping appraisal process (eg, considering to engage with these kinds of programs). Positive attitudes regarding the usefulness of digital prevention programs may represent the starting point for efforts that aim to promote their adoption. Accordingly, acceptance-facilitating interventions on e-mental health services^[@bibr44-1178632920911061],[@bibr45-1178632920911061]^ could be used to educate about the sustainable, long-term benefits of health promotion and prevention. Tailored e-mental health education in continuing training could also help to address the common skepticism among mental health professionals in Germany.^[@bibr72-1178632920911061]^

However, interest must not automatically correspond to real-world uptake. While universal primary prevention tries to reach many people before the onset of health problems, it is debatable whether not chronically stressed people are motivated to invest time or money for multi-session stress coping programs. It should be also kept in mind that e-mental health services could be unattractive (not only due to unfamiliarity with use), but also because they might fail to meet the needs, expectations, and preferences of relevant target groups for primary prevention (eg, young adults).^[@bibr36-1178632920911061]^ Therefore, it is crucial to understand state- and trait-related determinants of acceptance. Based on this knowledge, providers could select specific target groups to tailor interventions and for the co-design of persuasive preventive programs.^[@bibr11-1178632920911061]^

Personality traits may represent another factor to consider who is most likely to use and benefit from digital prevention. Specifically, our results suggest that openness to experience may be another determinant of acceptance, at least at this early stage of e-mental health adoption. Further research needs to replicate this finding in representative samples of adult populations since empirical support on the influence of openness on e-mental health acceptance is still limited and partly inconsistent. For example, in an Australian community sample, Klein and Cook^[@bibr66-1178632920911061]^ identified higher openness to experience among people preferring face-to-face mental health services compared to the minority of those who preferred e-mental health services several years ago. In our study, we found a preference for face-to-face programs over online delivery formats and statistically significant influence of openness on e-mental health acceptance. In contrast, Ervasti et al^[@bibr51-1178632920911061]^ showed no significant association between the interest of students in using stress management apps and openness to experience, but with agreeableness and neuroticism. Especially neuroticism---as a general risk factor for mental health49---may be a further determinant across different stages of the process of e-mental health adoption, and potentially be a more stable predictor of health needs than current stress levels.

Although we found a significant positive correlation with the acceptance of digital stress coping programs, perceived stress failed to remain a statistically meaningful predictor after entering attitudes in the hierarchical regression model, which is in contrast to an earlier conducted study where a small but significant influence of stress remained.^[@bibr55-1178632920911061]^ Nonetheless, this finding to some extent following the afore-mentioned study by Ervasti et al^[@bibr51-1178632920911061]^ that also showed a positive association between stress and the acceptance of stress management apps, which became non-significant in their regression analysis. One explanation might be that perceived stress is a moderator variable in the relationship between attitudes and behavioral intentions. Another possibility might be that attitudes mediate the association between stress and intentions, which should be tested with a larger, more diverse sample of adult populations. Another explanation for the weak statistical influence of perceived stress might be that "feeling healthy" is a well-known motivational barrier to consider participation in health promotion programs.^[@bibr73-1178632920911061],[@bibr74-1178632920911061]^ It is possible that the participants in our study were not aware of their stress levels since they received no individualized feedback. The overall moderate to mildly severe stress level in our study, according to classifications of the PSS-10 total score (convergent validity with another measure) by Andreou et al,^[@bibr75-1178632920911061]^ can be viewed as a surrogate for unspecific symptoms or serve as a syndrome-like predictor of mental health problems before onset. Higher stress in the PSS-10 was found to be associated with mental health problems like depression in representative public samples.^[@bibr65-1178632920911061]^ A practical implication could be to provide screening tools for stress and mental health problems to increase intentions to use psychological interventions, as done in other studies.^[@bibr11-1178632920911061]^

This low-to-moderate interest in engaging with stress prevention appears interesting as a motivational issue since it is likely that the negative consequences of chronic and excessive stress are meanwhile well known in the public. For instance, a systematic review^[@bibr76-1178632920911061]^ concluded that causal beliefs about the depression of lay people often involve stress as an important factor that is related to treatment preferences in Western countries. However, it may be that other appraisals, especially regarding the perceived risks and efficacy of preventive behavior, are less salient among young and healthy people compared to patient populations. This is reflected by the highest uptake of primary prevention by people between 50 and 69 years in Germany (46%).^[@bibr25-1178632920911061]^ Guo et al^[@bibr77-1178632920911061]^ showed that threat and coping appraisals could influence mHealth acceptance through the influence of attitude among Chinese employees. Given the proposed relevant role of such health-related appraisals, it might be particularly relevant for health insurances to invest more efforts in target-specific tailored information campaigns and incentives for participation in digital preventive programs.

Among the demographic variables, we could only confirm being under 40 years of age as a predictor of acceptance of e-mental health, while no predictive influence of education, gender, or time spent online was observed, which could be due to our sampling method, considering that panel surveys with employees found such differences.^[@bibr38-1178632920911061]^ Also, a representative survey of the German population^[@bibr37-1178632920911061]^ found a higher willingness to use the Internet for mental health purposes among frequent Internet users compared to sporadic users. Overall, our results have to be interpreted against the self-selection of participants, given the fact that half of the sample had a university degree, two-thirds were female and most (92%) were daily Internet users. These groups appear already easier to reach for digital self-help than others do, but they appear to hesitate to utilize digital services.^[@bibr36-1178632920911061],[@bibr39-1178632920911061]^ Hence, these target groups, and especially digital natives who are not the main groups utilizing primary prevention (7% of all participants were in the age group 20-29 in Germany, 81% were women)^[@bibr25-1178632920911061]^, could be the first choice groups for co-design studies and efforts to optimize digital prevention strategies. Future efforts should nonetheless also aim to address the black box of harder-to-reach target groups to complete the picture on what choices may be best for whom on a population level. The ultimate goal should be to support citizens in choosing what best suits individual needs and preferences for preventive programs.

### Preferences for delivery modes {#section23-1178632920911061}

As expected, we identified a preference for face-to-face over online and blended programs for stress management purposes. In line with this finding, Titzler et al^[@bibr78-1178632920911061]^ identified technical issues as barriers to the implementation of blended treatments compared to face-to-face programs. Furthermore, our study showed that blended was preferred over online delivery, which is consistent with the views of health professionals from clinical contexts.^[@bibr79-1178632920911061]^ Participants may have viewed blended programs as some kind of compromise between face-to-face and online programs. Qualitative methods could help explain why blended was preferred over online delivery.

However, given the likely lack of experience with digital prevention programs, participants might have heuristically judged face-to-face mental health services as a kind of "benchmark" and online delivery generally as a decline in quality.^[@bibr69-1178632920911061]^ This corresponds to the low preference for eHealth for consultation or treatment purposes in Germany.^[@bibr80-1178632920911061]^

Also, it should be noted that effect sizes for mean differences in services preferences were small (*d* = 0.33 to *d* = 0.40). We assumed that the information on the provision of guidance is generally considered by users as a benefit of certified digital prevention programs since prior studies showed a greater acceptance^[@bibr53-1178632920911061],[@bibr66-1178632920911061],[@bibr67-1178632920911061]^ and effectiveness^[@bibr81-1178632920911061]^ of guided vs self-guided e-mental health treatments. It could be also possible that professional guidance may play a less relevant role in engaging with self-help programs in primary prevention targeting healthy adults than for therapies. Potentially, self-help programs guided by mental healthcare professionals could be believed to weaken autonomy in terms of being too prescriptive.^[@bibr10-1178632920911061]^ Accordingly, March et al^[@bibr39-1178632920911061]^ showed that younger participants from an Australian community sample expressed comparably negative views on therapist-guided online and face-to-face mental health services, potentially due to a high desire for self-reliance in this target group. In another study, Batterham and Calear^[@bibr36-1178632920911061]^ concluded that reluctance for seeking support face-to-face can be also associated with an unwillingness to use e-mental health services. Thom et al^[@bibr82-1178632920911061]^ argued that stable prevalence rates of mental disorders and insufficient utilization rates---despite notable improvements in the provision of mental healthcare service over the past two decades in Germany---indicate the ineffectiveness of prevention in its current form.^[@bibr82-1178632920911061]^ Furthermore, there is a remarkable delay between the onset of a mental disorder and subsequent utilization of healthcare services (eg, an estimated 7 years for any mood disorder in Germany).^[@bibr83-1178632920911061]^ Potentially, e-mental health services can help to reduce this gap in target groups with positive attitudes toward digital self-help.

Limitations {#section24-1178632920911061}
-----------

Despite different strengths of our study, such as its novelty, several limitations should be considered when interpreting the results. First of all, the specific scope of our study on self-help in primary prevention and the sampling method might limit generalizability as well as comparisons with prior work on the acceptance of online or blended treatments for mental disorders, such as depression.^[@bibr18-1178632920911061],[@bibr84-1178632920911061]^ Also, due to the lack of validated attitude questionnaires for digital prevention we adapted an existing measure on attitude toward online therapies,^[@bibr53-1178632920911061]^ for which we found an excellent internal consistency like in studies using the original measure.^[@bibr42-1178632920911061],[@bibr53-1178632920911061]^ Furthermore, our study was conducted in Germany, but this does not restrict comparisons with other countries or health systems, especially those also offering public funding of primary prevention.^[@bibr22-1178632920911061]^ Moreover, it is interesting to note that the utilization rates of mental health services in Germany are not higher than in other countries.^[@bibr83-1178632920911061]^ Within the control variables, we assessed age in groups due to data privacy concerns as paper-and-pencil surveys were collected within the personal environment of some authors. Also, the sample was small in size and subject to self-selection bias (mainly female, young and well-educated daily Internet users), which may have resulted in more positive views on digital self-help compared to the general population.^[@bibr53-1178632920911061]^ However, we were explicitly interested in early attitudes and expectations in terms of a snapshot of the acceptance of digital stress prevention in individuals already using the Internet frequently. For further research, another option could be to use the channels of health insurance companies as well as monetary incentives like gift cards to increase the response rate.

Furthermore, e-mental health programs are seldom known among German citizens.^[@bibr53-1178632920911061]^ Given the current efforts to promote consensus of quality criteria for eHealth worldwide and the novelty of certified online self-help prevention programs, it is likely that most of the participants were not familiar with these kinds of programs that are available on a large-scale since 2018, as informal feedback from participants indicated. Moreover, we found no available blended programs for primary prevention in early 2020, nearly 2 years since the introduction of central certification. Eventually, blended courses are currently rather provided within settings like workplaces and thus not listed in the central database of the certification unit. Unfortunately, we found no information on utilization rates differentiated for traditional vs online or blended formats in the prevention report 2019.^[@bibr25-1178632920911061]^ In other countries, to our knowledge, blended formats are proposed for disease management or therapeutic purposes, and are yet like no wide-spread standard part of healthcare or primary prevention.^[@bibr59-1178632920911061],[@bibr79-1178632920911061],[@bibr85-1178632920911061]^

Also, in line with prior studies,^[@bibr42-1178632920911061],[@bibr53-1178632920911061]^ we identified overall neutral or "undecided" attitudes toward e-mental health services. Vague judgments could indicate lacking knowledge about digital prevention programs, which was expectable as we were interested in an early form of acceptance. Although we provided detailed information to address this issue, we must admit that additional visual demonstrations of certified programs using videos could have been helpful for decision-making.^[@bibr45-1178632920911061]^

As a final point to consider, the explained variance of 50% in acceptance was mainly attributed to attitudes. Unexplained variance suggests unconsidered determinants, such as knowledge about e-mental health, beliefs about the effectiveness of prevention measures in general and perceived health threat. Also, we did not assess further socio-demographic characteristics like marital and employment status that are associated with life-time rates of utilization of healthcare for mental health purposes.^[@bibr83-1178632920911061]^ Taken together, our findings need to be interpreted with caution.

Conclusion {#section25-1178632920911061}
==========

Our findings provide first insights on individual determinants of the acceptance of digital prevention before the large-scale implementation into healthcare and implications for cross-national research at a population level. As strategies to speed up the dissemination of certified digital stress coping programs, our study points to the need for a comprehensive public health information strategy that should include consumer-oriented education. This could help to promote curiosity for technological possibilities in various age groups, especially among digital natives, and favorable attitudes as the potential key determinant for the early acceptance of e-mental health programs for stress prevention. Although our findings provide first insights into potential determinants of acceptance, future efforts are required to replicate them in representative samples over different stages of innovation diffusion in primary prevention and health promotion.
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